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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transfer unit which performs data transfer processing between external devices 
(26), The CPU unit (2) which processes the data transmitted in said transfer unit (26) is formed 
on one chip (1). Each circuit which constitutes said CPU unit (2) is connected with the first 
internal bus (21). Each circuit which constitutes said transfer unit (26) is connected with the 
second internal bus (22). Said the first internal bus (21) and said second internal bus (22) mind a 
bus switch (23). The semiconductor integrated circuit characterized by enabling independently 
actuation of said CPU unit (2) and said transfer unit (26), respectively where it connected 
disengageable and said both internal buses (21 22) are separated. 

[Claim 2] While said bus switch (23) prepares the bgffer circuit (24a, 24b) which transmits data 
bidirectionally between the first internal bus (21) and the second internal bus (22) It controls to 
either of the conditions of separating the condition of transmitting data for actuation of said 
buffer circuit (24a, 24b) between the first internal bus (21) and the second internal bus (22) in 
said transfer unit (26), and the first internal bus (21) and second internal bus (22). The 
semiconductor integrated circuit according to claim 1 characterized by constituting. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor integrated circuit in which 
the data transfer and the processing system were formed on 1 chip. 

[0002] In the semiconductor integrated circuit in recent years, some which constituted one 
system centering on CPU are on one chip with the high integration, and it is requested that the 
effectiveness of such a semiconductor integrated circuit of operation should be raised. 
[0003] 

[Description of the Prior Art] If an example of the semiconductor integrated circuit which 
constituted one system is explained according to drawing 5 on one chip On a chip 1, the CPU 
unit 2, the serial interface unit 3, and DMAC (Direct Memory Access Controller)4 and HINTC 
(Host Interrupt Controller)5 are constituted. Each equipment is connected to the host interface 
9 through the built-in bus 6 which consists of data bus 6a formed in the same chip 1, address 
bus 6b, and control bus 6c. The host interface 9 is accessible to the host CPU 11 and the 
exterior RAM 12 through the external system bus 10. 

[0004] The CPU unit 2 consists of CPU 13, INTC (Interrupt Contoroller)14 and TIMER (timer)15 
which are an interruption controller for firmware, RAM 16 used as the object for work pieces, or 
an object for data, and ROM17 which stores firmware. 

[0005] Said serial interface 3 consists of RAMI 9 for SIU for storing SIU (Serial Interface Unit)18 
which performs conversion with serial data and parallel data, received data, and transmit data. 
[0006] Moreover, said DMAC4 performs data transfer of said SIU 18 and Exterior RAM 12, and 
HINTC5 performs interruption actuation based on said interrupt request from CPU13 and SIU18. 
[0007] When actuation of the semiconductor integrated circuit constituted as mentioned above 
was explained, where the mode of operation of SIU 18 is set up by the host CPU 1.1, when 
DMAC4 is started by SIU1 8, transmit data is stored in RAMI 9 for SIU through the external 
system bus 10, the host interface 9, and data bus 6a from the exterior RAM 12. And required 
processing is performed based on the firmware which CPU13 reads the data stored in RAM 19 for 
SIU through the built-in bus 6, stores it in RAM16 primarily, and is stored in ROM17, and the 
data processed further are written in the transmit register of SIU 18 through the built-in bus 6, 
and are outputted from this SIU 18. 

[0008] On the other hand, received data are stored in the receive register of SIU18, and CPU13 
reads this data through the built-in bus 6, performs error processing, resending demand 
processing, the extract of data, etc., and writes data in RAMI 9 for SIU. And the data written in 
RAMI 9 for SIU are transmitted to the exterior RAM 12 by DMAC4 through the built-in bus 6. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the above semiconductor integrated 
circuits, since the serial interface unit 3, and DMAC4 and the CPU unit 2 are configurations 
which use the common built-in bus 6, while the serial interface unit 3 and DMAC4 are performing 
data transfer between the exteriors RAM 12, the CPU unit 2 cannot use the built-in bus 6. 
Therefore, since it became impossible for CPU13 to access to RAMI 6 or ROM17 at this time, 
there was a trouble that a system throughput fell. 
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[0010] The purpose of this invention has two or more units formed on 1 chip in raising a system 
throughput as actuation being possible in parallel in each unit in the semiconductor integrated 
circuit connected by bus. 
[0011] 

[Means for Solving the Problem] Drawing 1 is the principle explanatory view of this invention. 
Namely, the transfer unit 26 which performs data transfer processing between external devices. 
The CPU unit 2 which processes the data transmitted in said transfer unit 26 is formed on one 
chip 1. Each circuit which constitutes said CPU unit 2 is connected with the first internal bus 21. 
Each circuit which constitutes said transfer unit 26 is connected with the second internal bus 
22. Where said the first internal bus 21 and said second internal bus 22 were connected 
disengageable through the bus switch 23 and said both internal buses 21 and 22 are separated, 
actuation of said CPU unit 2 and said transfer unit 26 is attained independently, respectively. 
[0012] Moreover, while the buffer circuits 24a and 24b which transmit data bidirectionally 
between the first internal bus 21 and the second internal bus 22 are formed, said bus switch 23 
It is constituted so that it may control to either of the conditions of separating the condition of 
transmitting data for actuation of said buffer circuits 24a and 24b between the first internal bus 
21 and the second internal bus 22 in said transfer unit 26, the first internal bus 21, arid the 
second internal bus 22. 
[0013] 

[Function] Transmission of data is attained between the transfer unit 26 and the CPU unit 2 
through a close condition, then the first internal bus 21 and second internal bus 22 in the bus 
switch 23, if it carries out off [ of the bus switch 23 ], the first internal bus 21 and second 
internal bus 22 will be separated, and actuation of the transfer unit 26 and the CPU unit 2 will be 
attained independently. 
[0014] 

[Example] Hereafter, one example which materialized this invention is explained according to 
drawing 2 - drawing 4 . In addition, the same component as said conventional example attaches 
and explains the same sign. 

[0015] As shown in drawing 2 , it is the same configuration as said conventional example, and, as 
for this example, the built-in buses 21 and 22 are formed in the CPU unit 2 and serial interface 
unit 3 grade, respectively, as for each system of the CPU unit 2 and serial interface unit 3 grade, 
the built-in bus 21 consists of data bus 21a, address bus 21b, and control bus 21c, and the built- 
in bus 22 consists of data bus 22a, address bus 22b, and control bus 22c. And the builtHn bus 21 
is connected to the CPU unit 2, and the built-in bus 22 is connected to the transfer unit which 
consists of the serial interface unit 3, DMAC4 and HINTC5, and a host interface 9. 
[0016] The buses 21 and 22 with both [ built-in ] are connected disengageable through the bus 
switch 23. If the bus switch 23 is explained according to drawing 3 , the input terminal of each 
other [ while ] is connected to the output terminal of another side, input/output terminals A and 
B are constituted, an input terminal B is connected to data bus 21a of the built-in bus 21, and, 
as for two buffer circuits 24a and 24b, the input terminal A is connected to data bus 22a of the 
built-in bus 22. 

[001 7] The output signal of NAND circuits 25a and 25b is reversed and inputted into each buffer 
circuits 24a and 24b, and when the output signal of the NAND circuits 25a and 25b is L level, 
each buffer circuits 24a and 24b are activated. 

[0018] The activation signal C and the direction control signal DIR of operation are inputted into 
NAND-circuit25a from said SIU18, and the activation signal C and the direction control signal 
DIR of operation are inputted into NAND-circuit25b through the inverter circuit 27. Therefore, 
with such a bus switch 23, since the output signal of each NAND circuits 25a and 25b will serve 
as H level if the activation signal C serves as L level as the logic of operation is shown in 
drawing 4 , buffer circuits 24a and 24b will be in an inactive condition, and connection between 
data bus 21a and this 22a will be intercepted. 

[0019] On the other hand, if the direction control signal DIR of operation serves as L level where 
the activation signal C is set to H level, since the output signal of L level and NAND-circuit 25a 
serves as H level, only buffer circuit 24b will be activated, and the data transmission of the 
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output signal of NAND-circuit 25b through which it passes said B will become possible from an 
input terminal A. Moreover, if the direction control signal D1R of operation serves as H level 
where the activation signal C is set to H level, since the output signal of L level and NAND- 
circuit 25b serves as H level, only buffer circuit 24a will be activated, and the data transmission 
of the output signal of NAND-circuit 25a through which it passes said A will become possible 
from an input terminal B. And such a bus switch 23 is formed also between address bus 21b, this 
22b, and control bus 21c and this 22c. 

[0020] Now, when actuation of the semiconductor integrated circuit constituted as mentioned 
above was explained, where the mode of operation of SIU18 is set up by the host CPU 11, when 
DMAC4 is started by SIU18, transmit data is stored in RAMI 9 for SIU through the external 
system bus 10, the host interface 9, and data bus 22a from the exterior RAM 12. And required 
processing is performed based on the firmware which reads the data with which CPU13 was 
stored in RAMI 9 for SIU through the bus switch 23 and the built-in bus 21, stores in RAM 16 
primarily, and is stored in ROM17, and it is written in the transmit register of SIU18 further 
through the built-in bus 21, the bus switch 23. and the built-in bus 22. and is outputted through 
the built-in bus 22 from said SIU 18. and the host interface 9. 

[0021] On the other hand, received data are stored in the receive register of SIU18 through the 
built-in bus 22, and CPU13 reads this data through the built-in bus 22, the bus switch 23, and 
the built-in bus 21, performs error processing, resending demand processing, the extract of data, 
etc., and writes data in RAM 19 for SIU. And the data written in RAM 19 for SIU are transmitted 
to the exterior RAM 12 by DMAC4 through the built-in bus 22, at this time, off [ of the bus 
switch 23 ] is carried put, the built-in bus 21 is occupied by the CPU unit 2. and the built-in bus 
22 is occupied by the serial interface unit 3 and DMAC4. 

[0022] As mentioned above, with this semiconductor integrated circuit, the built-in buses 21 and 
22 are formed in the CPU unit 2, the serial interface unit 3, and DMAC4, respectively, and the 
built-in buses 21 and 22 are connected by the bus switch 23 if needed. Therefore, also when 
performing a data transfer between the serial interface unit 3 and DMAC4. and the exterior RAM 
12, since the CPU unit 2 can access RAM 16 and ROM17 using an internal bus 21 by carrying out 
off [ of the bus switch 23 ], and making an internal bus 21 become independent of an internal bus 
22 and processing actuation of data can be performed, a system throughput can be raised. 
[0023] 

[Effect of the Invention] As explained in full detail above, this invention demonstrates the 
outstanding effectiveness as for which each unit can raise a system throughput as actuation 
being possible in parallel in the semiconductor integrated circuit to which two or more units 
formed on 1 chip were connected by bus. 



[Translation done.] 
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